We give a critical discussion on different ways to determine the proton charge radius. It is demonstrated that the best results of its measurements can be obtained from evaluation of the Mainz data on the electron-proton elastic scattering, but the uncertainty has to be large by factor two. A review of the hydrogen Lamb shift experiments and the radius determination from them is also presented.
Introduction
The determination of the proton charge radius in one of problems to be solved on a way to obtain a precise value of the Rydberg constant. The results on the proton charge radius, which are most frequently quoted or are going to be, are presented below.
In Ref.
[l] data on e -p elastic scattering were obtained and fitted within the dipole approximation. The result is Rp = 0.809(11) fm. Later new results for e -p were presented. The radius was found in Ref. [2] within an extrapolation to zero momentum transfer. The radius was found to be Rp = 0.862(12) fm. Some many parameters fit based on dispersion approach was applied in Ref. [5] . It included data at momentum transfer within a wide range. The final result is Rp = 0.847 (9) fm.
A measurement of the 1 s -2Stransition frequency in Ref. [6] gave a result for the ground state Lamb shift and hence for the proton radius Rp = 0.890 (14) fm.
Data from the Lamb shift
The overall adjustment of the Lamb shift data has to take into consideration four different kind of experiments: absolute frequency measurement, optical beat frequency measurement, measurement on the fine structure (2P312 -2S1/2) and Lamb splitting (2S1/2 -2P112). The result in Ref. [6] is a value from on part of this data. Namely that is based on two absolute optical measurement of the 1 s -2 s [6] and 2s -8S/D [9] transitions and on some result for the fine structure and the Lamb shift. One of problem with the Lamb shift data is a disagreement between two Paris 2 s -8S/D measurement with different standards (see Refs.
[8] and [9] ). It is necessary to solve this problem and after that we expect the final uncertainty of the radius to be 0.14 f m .
Data from the lattice calculation
The lattice calculations were done in chiral limit (i. e. a limit, in which the pion is massless). The results were obtained for proton form factors at a few of moderate value of momentum transfer. The radius was derived only after some fitting. We think that dipole or monopole fitting of such data can give no precise results. [2] and from the Mainz dispersion approach work [5] . First of all it has to be mentioned, that only the Mainz data are done at reasonably low momentum and with reasonable uncertainty and we will not consider the Stanford data anymore. The double Mainz disagreement is hard to discuss in detail because there is no analysis of statistical evaluation of the scattering data in Ref. [5] and it is not clear which part of them is mainly responsible for the final value of the proton radius. However, we can consider briefly the low momentum contribution. The problem is in normalization of the form factor GE(q2) extracted from the Rosenbluth formula. Being a value determined experimentally, the form factor G E (~~) cannot be the true proton form factor. In our opinion, the true one is GE(q2)/GE(0) and the constant GE(O) has to be found from the fitting because it is not possible to measure the normalization factor with enough accuracy. Actually due to some reason in the two Mainz work [2, 51 the constant GE(O) was fixed, but differently, and that leaded to the different results for the radius. Dependence the radius on the constant was investigated in details in ref. [lo] . The result from only Mairiz data is Rp = 0.877(24) f m and may be used as a preliminary result form the scattering data. It has also to be mentioned, that for determination of the proton radius within 1% level of accuracy, the scattering data has to be corrected additionally to treatment in Ref. [2] .
Detailed discussions on the determination of the radius can be found in preprint [ll] .
